Hyaluronate-heparin conjugate gels for the delivery of basic fibroblast growth factor (FGF-2).
The stability and activity of recombinant growth factors administered locally for the repair of damaged tissue can be directly influenced by the physical structure and chemical composition of the delivery matrix. This study describes a novel basic fibroblast growth factor-2 (FGF-2) delivery system synthesized by the conjugation of a structure-stabilizing polymer, hyaluronate (HA), with a sulfated glycosaminoglycan, heparin (HP), that has inherent specific binding sites for members of the FGF family. The biopolymers were formed via stable amine or labile imine bonds by coupling amine-modified HA with oxidized heparin. The addition of recombinant human FGF-2 resulted in the rapid binding of FGF-2 to the heparin segment of the hyaluronate-heparin (HAHP) conjugate. The FGF-2 was released in vitro from the imine-bonded (HAHPi) gels in the form of FGF-2-heparin complexes through the hydrolysis of the imine bonds. In contrast, the release of growth factor from the more stable amine-bonded (HAHPa) gels required treatment with free heparin or enzymatic digestion of the hyaluronate segment. Functional analysis of the released FGF-2 showed that the HAHP conjugate gels increased both the stability and activity of the growth factor.